Serum antibody titrations against the heat-labile enterotoxin (LT) of Escherichia coli were carried out on Panamanians, U.S. citizens resident in the Panama Canal Zone, Apache Indians living on the reservation in Whiteriver, Arizona, and Peace Corps volunteers before they traveled overseas. Antibody titers to Norwalk virus were also carried out on serum from Panamanian and Canal Zone residents. A high prevalence of low-titer LT antibodies was found in infants and adults from Panama, the Canal Zone, and Whiteriver. Panamanian children aged 1 to 5 years had the highest LT antibody titers. Peace Corps volunteers had a low prevalence and titer of LT antibodies. Prevalence and titer of antibodies to Norwalk virus were generally higher in Panamanians compared with Canal Zone residents of the same age. In the populations we studied, various modes of transmission and mechanisms of immunity likely explain the differences which we observed in antibody prevalence and titer to these two enteric pathogens.
Enteric disease pathogens, both viral and bacterial, have wide differences in infection rates throughout the world. Enterotoxigenic Escherichia coli infections, endemic in many lessdeveloped countries, are a rare cause of diarrhea in the developed world (2, 5, 8) . Norwalk virus, an important cause of diarrhea throughout the world, infects younger populations in less-developed countries (3, 6) . The reasons for the variation in age and geographic distribution of these agents are unexplained. Enterotoxigenic E. coli infections in the normal host result from ingestion of a large inoculum of organisms often encountered only in highly contaminated reservoirs of food or water (4) . Enterotoxigenic E. coli-induced diarrhea may thus occur more frequently in less-developed countries where suboptimal food and water hygienic practices are more common than in developed countries. In contrast, Norwalk virus with its lower infectious dose appears to be easily transmitted via the person-to-person route (1) . The a GMT, Geometric mean titer. Values are reciprocals and were calculated only for positive sera. b Antibody prevalence in children aged 3 months to 1 year was significantly (P < 0.01) lower in Panamanian children than in Canal Zone or Apache Indian children.
c Antibody titers in children aged 3 months to 1 year were significantly higher (P < 0.05) in Apache children than in Panamanian or Canal Zone children.
d Antibody titers in children aged 1 to 5 years from a particular population group were significantly higher (P < 0.01) than titers in any of the other age groups in that same population group.
e Antibody titers in children aged 1 to 5 years were significantly higher (P < 0.001) in Panamanian children than in Canal Zone or Apache children. The consistently higher LT titers in children 1 to 5 years of age compared with infants from the same ethnic group suggest that in the populations we studied, LT E. coli infection occurred most often in young children. In particular, Panamanian children aged 1 to 5 years appeared to be most frequently exposed to enterotoxigenic E. coli or other organisms which produced LT or an immunologically similar toxin. The precise source of infection with these organisms was not determined in this study. The lower LT antibody titers we measured in adults from all ethnic groups likely reflects a lack of recent exposure.
SEROEPIDEMIOLOGY OF E. COLI AND NORWALK VIRUS
We have no explanation for the relatively lower prevalence of LT antibodies in Panamanian infants. The prevalence of breast feeding in infants is certainly much higher in Panama than in the Canal Zone. It is unclear whether this practice alone could account for the delayed rate of acquisition of infection with LT-producing E. coli in young Panamanian children. Between the ages of 1 and 5 years, Panamanian children experienced relatively more infection with enterotoxigenic E. coli; by age 5 years, the gap in prevalence rates for enterotoxigenic E. coli infection which had previously existed between Panamanians but not Canal Zone residents had an increase with increasing age in the likelihood of acquiring antibodies to Norwalk virus. These findings concur with those of Greenberg et al. (6) and Cuckor (3) . We also confirmed these groups' earlier observations demonstrating that acquisition of Norwalk virus antibodies occurs at a younger age in subjects from less developed areas of the world. Less-developed areas likely provide more conducive conditions for transmission.
As the development of vaccines against these enteric agents progresses, it will be important to better define the various modes of transmission and mechanisms of immunity which may be responsible for the contrasts in age-related serum immunity that we have demonstrated for LT E. coli and Norwalk virus.
